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SECTION 1 
INTRODUCTION 


In May of 1987, ES Environmental Services (ES2) received authorization 
by the City of El Centro to proceed with an upgrade of the Master Plan 
for the city sewer lines and wastewater treatment facilities. This 
report is an update of the Master Plan prepared by Design Sciences in 
EO Ties 


TOPICAL SUMMARY ; ig 


This report's primary objective is to present the necessary data for 
present and future improvements to the sewer and wastewater facilities. 
The major items of consideration are: 


a The present flows to the wastewater plant are still within 
the design capacity. However, some process units have 
reached capacity during the winter months and will soon 
require upgrading. 

ae The improvements done to the sewer system as recommended by 
the Design Sciences report have enabled the present system to 
adequately handle wastewater flows up until the present 
time. 

he Projected flows in the year 2000 will be more than the 

present sewer system can carry and specific lines throughout 
the city are pointed out for upgrade. 

4, The two main lift stations have been in operation for about 
50 years. Both of these stations are in need of improvements 
and/or replacement to handle both existing and projected 
flows. 

Sy The expense for treatment and sewer facilities has increased 
over the last ten years. Consequently a revenue program must 
be implemented in order to pay for the added costs that the 
City will be ancurringe over the next LO0to ZO) years. 


The present wastewater flows are slightly higher than the earlier study 
predicted, as is the population. These higher flows and the condition 
of the treatment plant will require upgrades to the treatment system in 
the near future: 


REFERENCE MATERIAL 


The information necessary to produce this report has been collated from 
a variety of sour including the wastewater treatment plant staff, 
the city planning department, and the city engineer. Comprehensive 
computer models were used on both the treatment system and the sewer 
system am order Eo. determine Chem capacz ties. 
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SECTION If 
POPULATION PROJECTIONS FOR EL CENTRO 


POPULATION PROJECTION 


El Centro has experienced a fairly steady growth rate of 2.256 percent 
over the last ten years as opposed to the projected figure of 2.2 
percent presented in the 1977 study. Table 1 indicates the projected 
population over the next twenty years at both the 2.2% and the 2.25% 
growth rate. The table also includes projected wastewater flows over 

, the same period corresponding to the figure of 151 gallons per capita ~- 
per day used in the 1977 report. 


TABLE 1 
CITY OF EL CENTRO MASTER SEWER PLAN POPULATION TRENDS 


YEAR POPULATION POPULATION WASTEWATER FLOWS 
RECORDED @ 2.2% RECORDED @ 2.256% @ 151 GAL/CAPITA 


197 e) = 22600 | 22600 3412600 
78 23106 23179 3489042 
79 23624 23772 3567197 
80 2E153 24380 3647102 
81 24694 25005 3728797 
82 D547, 25645 3812322 
83 25813 26301 3897718 
84 26391 26975 3985027 
85 26982 27665 4074292 
86 27586 >>28373<<CORRECT> >4165556<< 
87 28204 29100 4258864 
88 28836 29845 4354263 
89 29482 30609 4451798 
90 30143 31392 4551519 

2000 37617 40420 5680167 

2006 43185 47039 6520935 

2020 58565 66465 10000000 


According to Current census extrapolations, the above figures for EL 
Centro current population are correct at about 28373 full time 
residents. Due £o VUs proxamuty to the border and the prevailing 
apricultural nature of the area, El Centro experiences fluctuations in 
wastewater flows which currently average anywhere from 4.0 to 4.6 MGD. 


Die PROJECTED WASTEWATER FLOWS 


In determining the major tributary areas contributing to the wastewater 

plant, population figures for the various zoning areas in El Centro 

have been used to calculate the projected flows for each area. 

According to the city zoning regulations for the expected number of { 
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commercial areas are given a population density equal to the Rl areas, 
the maximum population designed for El Centro's present city limits is 
about 65,000. This figure will be reached in the year 2020 at the 

current growth rate. 


ak BS he ee re me 


PROJECTED EL-CENTROe: WASTEWATER PeOws 


151 GPC/DAY 


FIGURE 1 


1 Seles eee 


7.0 
6.5 
6.0 
5.5 
5.0 
4.5 
4.0 
3.5 
3.0 


(SsucTIIIW) 
JOW Ni sive MO1s 


L—-4 


YEARLY AVG FLOW RATES 


i 
1 -_ 
= mie a 
i ry 


pea airy Newey s. ic. Gato Raa 
; FAOV IAD 154 


2h Ons) (ve TSA 


SECTION III 


SEWER SYSTEM CAPACITY 


‘ 


Es, ES ENVIRONMENTAL SERVICES, INC. ee | 


AN ENGINEERING-SCIENCE COMPANY 


Glatt 


v4 
a : : 
de eee 


spore { 


EE Viz ESN RS 6H BS louse toe 
pr 7 Ry Rew 


\ 4 
i= | WEEN Peep hese StI Ek Sac ese fatins 
/ ai | , Aorist ane 


farsi yey BEE =O [ea > £yger Adaor J 
TRIBUTARY AREAS FOR EL CENTRO- 


PROJECTED WASTEWATER FLOW 


7 


j <a 
ry 7 rf 7 
| ; : 7. 
ie 7 : a aoe. ‘bare > - 
; ; 


7 o 


fi 7 t Ce 
i ‘ 7 19 7 q - - 
i 7 ; f ' 7 ee fear aes a, ‘ ee + yee 
; . BAG a < 

a a ge - a we yy ms * Wee _ 

, a "7 ; “a > — 

; ) ie Lil =< ong .™~ 

| _—y ai is i - 

y am Lael Sauer airs ji hf ea oe 
a f=, Ss ea tevin, U — 
' , 2 Bhi: as at 

Bw ei bee ee ee et 
{ aw ee a » yl oe = =o 
; : 4 aa i a oe = wis 
, } i —yea & Cora Tat lar I,the 

Us a ey ee a, Meo) Ws pe ic 

= 1 a he apa ee pas | 7 = 7 
vi a “ L j Ive y oe Pe i per Gs 
\é A ae ‘ ‘ bulite mi a? eye hi a 
Hl ce.) eh, ae. Let! be [na Be ae 
my j Hi "i ee ~~ 8 

» 4 Die rm 
/ coe big _ ie i; : : ; ; Te 7 e = | va 

f _" “ i f Mi ® Y 5 a 
- \@ ine t ! =, ; * i fj ty I rh: : ‘ 
} ~ oso «a eet T == — Dts —— ae 
. ete, (Ome ORO a 
‘ ‘ } a | ry é i. 3 if 

wy Ly =F ie ~ | =) 4 
= | ee a i « — = le mite) 
nol } a mf } bei i 7 a i 
, aa r ‘ 2) Shy 4) ee ag 
> i - — 2s iT “a « ; ae 
> | ean Wee 

_ . OL nl 


=a ro 


a-r Tee - RS a eS pe 
EE | NE OE at Cals ee 4-4 ee 4 
TUL ae et ee + i \ ao 


a 


WWI, 
PLANT 
a ee 


AAAS 


S0GwoOo 
< 


oe 


pial ey ae: Pe rae ala 2h hed (sed ae ie 


ies ri 
3 la Ce coy Spells ay bel 


ae} 
ot 


u 
pS 

re IS : 
ae Fees Ase 
ot nee 

ey. <= 


at) 


eae 


b my C-3 


isl 
~ 


tS 
ee ~ey] > 
oO 
Y t 
1 


FIGURE 3A 


UPGRADE LINE 
27” 0 al emsces 


LEGEND 


MAJOR TRUNK LINES 
cmmemme FORCE MAINS 

ee LINES OUTSIDE CITY LIMITS 
—L—_ LIFT STATION 


| 
| 
| 
SMALL LINES | 
| 
| 
| 
| 


EL CENTRO SEWER LAYOUT 
| WITH LINES AND PUMP STATIONS 


| | 41TH 18 INCH SEWER LINE 
| CONNECTING TRIBUTARY AREAS ee 

| CARRYING FLOW TO NEXT AREA 
| OPTION ONE TTT -4 


? | 
; : ‘ ' 


¥ i 
‘ os — 
7 _ cn — 
a 
aoe ae ee 


5 Pi Ny 


ane 


= 


; 
f i 
eee eS 
‘ a 
i, Pale @ 


<< 


| a Be ata ji i ios 
Be a phi Z sive 
. : ; 7. a D¥A ne on - » = s > 
(= SAD ae - : Yo ee a 
be +! ny Earp 
r an q : “a is Ap 
5 


j . : 7 
< a . Ve. 6 : ed sg: 
s ; Jt @ ; ° ¢ 
ronw if 7 ; j 7 
- t . ’ 
- 5 i = , 
weal 
7 
if , . 


FIGURE 3B 


EL CENTRO 
WHTP 


12” 
| OD JPGRDE FOR uae 
NEW LIFT STATION 


' AND CONNECTING FORCE 
! 
| wf a 


EL CENTRO SEWER LAYOUT 
WITH LINES AND PUMP STATIONS 
| CONNECTING TRIBUTARY AREAS 
OPTION THO 


TaleheesS 
nD) , 


| —L— LIFT STATION 


5 
ro 


[ow] 
tO on 
= = 


LEGEND | 


SMALL LINES | 
MAJOR TRUNK LINES 
wmmmmmmme FORCE MAINS 

pooner LINES OUTSIDE CITY LIMITS | 


— 


@1| TRIBUTARY AREA #10! | 


| —— 


I WITH 18 INCH SEWER LINE 


CARRYING FLOW TO NEXT AREA 


- > : ~* 
as ae = 


ES. ES ENVIRONMENTAL SERVICES, INC. 


Two possible sewer upgrade options are indicated by figures 3.a and 
3.b. Option one utilizes the present sewer system configuration and 
gravity flow with a new line along the entire length of Imperial Ave. 
The second option utilizes a new lift station at Imperial and Hamilton 
to direct wastewater flows to the new La Brucherie sewer line. Ma jor 
trunk lines are specified as a result of flow volume and size of line 
rather than just size of line alone. 


PROJECTED SEWER LINE IMPROVEMENT COSTS 


WEST SIDE 


As the City is aware, the Imperial line is too small for future flows. 
The recently constructed line along La Brucherie will be adequate for 
flows well into the 2lst century. This could include diverted flows 
from the southern area of town along Imperial. This option will be 
referred to as option two hereafter. The cost for diverting the flows 
from Imperial to La Brucherie is estimated to be around $500,000 in 
1986 dollars. This figure incorporates a new pump station and 2700 
feet of force main. Alternately the City could upgrade the entire 
Imperial Ave. line from HWY 8 to the main lift station. This will be 
called option one. The cost for upgrading the Imperial line to handle 
flows into. the 21st century is estimated to be around $1,000,000 in 
1986 dollars. Neither of these figures include engineering, and both 
assume that extensive pumping due to ground water intrusion will not be 
necessary during construction. Pumping costs may well be extensive for 
the deeper line along Imperial depending on the time of year and 
weather conditions. ES2 recommends the diverted option or option two 
due to the much lower estimated cost. 


As flows are routed to the new La Brucherie line additional 

considerations include the capacity of the existing lift station at the 
terminus of this line adjacent to the wastewater treatment plant. The 

actual capacity of the sewer line ranges from 5 MGD at the southernmost 

section andiancreases’ toyalmost 7 MGD mear Vidda Ave ati thetransition 
pointitromia) 27 incheline to a 30 Gneh dine.we The finall section of 30 

tach ylineshas ay capaciry of overne, MCD. aelhas Hineyts, Capableyof 

handling future expansions both South of I 8 and West along Austin Road 

as represented by areas 27A and 29A on Figure 2. The problem with this 

line is the existing lift station adjacent to the plant. The capacity 

of this station is presently 1.18 MGD for average flows and a maximum 

of about 1.6 MGD for peak flows. Option two would require an upgrade 

of this lift station by 1995 assuming no further expansion south of I 

8. An upgrade of this lift station to handle flows until 2000 would 

require a simple speed change on the pumps from 1050 to either 1150 or 

1250 depending on the required flow. Additioral upgrades using the 

existing station would require either increased motor size and/or 

larger force mains. This upgrade will be considered further within the | 
next section. | 
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SOUTH SIDE 


Major trunk lines in the southern section of town near HWY 8 are 
presently adequate with some room for expansion. This area is furthest 
from the plant and largely rural and suburban. The new lift stations 
at the intersections of Ross Street and the railroad ELACKS. .ato4th 
Street and Wake Street, and by Imperial Avenue and the Highway are in 
good condition and have additional capacity for limited expansion. 

Area 29A on Figure 2 constitutes almost a thousand acres which will be 
considered for expansion south of I 8. For typical Rl zoning with 
about 15 people per acre (about 15,000 people) times 151 gallon per 
person per day, this area could conceivably generate over. 2 MGD to the 
treatment plant. The existing capacity of the lift station by Imperial - 
Ave and I 8 (I1&I 8) which would handle most of any new flow is 200 gpm 
per pump or 288,000 gallons per day. This relates to about 2000 people 
total. Any growth past this figure would require upgrades not only to 
the existing lift station but also upgrades to the lift station for the 
La Brucherie line adjacent to the treatment plant. It is important to 
repeat that this evaluation assumes Rl zoning with about 15 people per 
acre. The City can adjust the actual expected flows based on El 
Centro's actual zoning needs and the resulting average flow per acre 
depending on the representative number of people per zone type: 


Due to the type of construction of the new package type lift stations 
in El Centro, upgrades can be very simple and inexpensive depending on 
the degree of flow change. Items requiring change in order of 
preference are: 


Impeller speed on the pump 

Effluent force main diameter 

Motor horsepower and motor control center 
Entire litt station 


i WN Fr 


As most of the lift stations in El Centro are at the low end of their 
respective pump curves, option one is possible for initial upgrades 
such as would be required for the Imperial Ave and I 8 lift station and 
the La Brucherie Lift Station (LBLS) adjacent to the plant. Due to the 
uncertain nature of projected expansion and where it will occur, costs 
will be listed as follows without inclusion in the overall funding 
Structure. The City will then have the option of adding the required 
funding per these costs depending on which expansion option is 
considered. 


Le Expansion into area 27A between La Brucherie and Austin Road. 
Cost indicates expected year of expansion in 1986 dollars. 
a. 1995 — upgrade LBLS to 2 MGD with impeller change 
COST = 255.00. 
ie 1995 —- 2000 - increase the capacity of the LBLS to 
handle 4 MGD with a change in force main size 
cost — $40,000. 
Zi Expansion into area 29A to McCabe Road. Cost in 1986 dollars 
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Options one and two above of lift station upgrades, 
impeller speed change and effluent pipe size change, 

wi lip notehewasaviaple for the “1él Se I4ft station due, to 
its present configuration of motor, pump and force main 
line size. The Cost to increase pump speed to handle 
another 100,000 gpd would be similar to l.a above, but 
the added capacity is not significant. Any significant 
change would require either a replacement of pump, motor 
and motor control center, and/or a change in effluent 
pipe sizewy she coststor the latter "is: approximately 
$120,000 while the cost for the former is about $50,000. 
Due to the high energy costs of pumping with high head | 
pressures, the City should consider both upgrades 
concurrently. This would be cheaper in the long run as 
a small motor would then be required yet could allow the 
City to increase the lift station capacity as required 
by increasing the pump speed. 


Conclusion 


Expansion. on the West Side of town to Austin Road will not 
require major upgrades of the existing LBLS. Cost will range 
from $5,000 to $40,000 depending on the extent of the expansion. 
Expansion south of I 8 however will require a major upgrade of the 
existing ial BS lift station of $170,000. Additional upgrading of 
the LBLS may then be required for new motor and control center at 
$40,000 if flows from south of I 8 exceed 1.0 MGD. These 
projected costs are difficult to place in both time and extent so 
they will not be included within the funding requirement section. 
However, the City must realize that these costs are real and if 
expansion in these areas occurs future funding requirements must 
be amended to reflect these added expenses. 


BAST Si DE 


The east side of town contains some of the oldest sections of the 
collection system. Recent renovations have provided relief to the 
worst sections of lines as recommended in the 1977 report by Design 
Sciences following video inspection. Two potential problem areas 
Lemaine (tier timer vssthat themexscting inch) lane: om iird Street 
going into the Commercial Ave Line is nearing capacity and should be 
enlarged before 1990. 


The estimatedscost of replacing this tine with IS inch wi trified clay | 
Line wus 827000. | 
| 
! 


This line is not deep and groundwater pumping may not be a problem. 
The second area would be directly along Third Street on up to Olive 
otreet by the year 1995 with an approximate cost of $100,000 for a 12” 
VC line. 
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NORTH SIDE 


The lines in this area are closest to the plant and therefore receive 
flows from throughout the city. Problems arising from maximum peak 
flows will result in surcharging in this area first. The only line 
showing serious problems by 1990 is the Imperial line from Hamilton 
Street to Villa Street, and specifically in area 22 om fisure 2.) With 
the diversion to La Brucherie, this area should present no serious 
problems. 


The exvstane S-anch Line running between Villa And Eucalyptus from 4th 
across the railroad will require replacement by 1996. Unless a oe 
installation of a 8-inch line is a lot cheaper, it seems the City would 
be happier with only one line to maintain. Installation of a 12-inch 
line would cost about $120,000. Otherwise, collection lines in this 
area have adequate capacity throughout the entire planning period. Due 
to the overall age of this section, maintenance will remain a high 
PELOLRLty. 
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SECTION IV 


LIFT STATIONS 
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SECTION IV 
LIFT STATIONS 


MAIN LIFT STATION 


The main lift station has been in operation since 1935 and is in 
relatively good condition considering its age. Much of the equipment 
in the station is original. The pumping capacity has been increased 
over the years to keep up with the rising flows, and further increase 
will be required in the future. Refurbishment and replacement of some 
major components are recommended by ES2. These include: © s 


ne Refurbishment of the building and the metal structures at the 
earliest possible date. The concrete and metal structures, 


such as handrails, pump bases, and piping supports are 
showing wear. 


Ne A preventive maintenance (pm) schedule should be set up for 
NOE POn Ly Se he Wainer Ethestat ony abutGLron ral ibroiythescrty, Lite 
stations. 

cy Replacement of the influent piping valves. These valves are 


outdated and incapable of being refurbished due to their age. 


4. Replacement of the major control panel with modern 
instrumentation. The electrical components within the 
control panel are out of date and impossible to replace. 
Each minor breakdown becomes increasingly difficult to 
Overcome as replacement parts and maintenance personnel 
familiar with such old equipment become harder to find. 


Dt Replacement of the existing stand-by generator with a new 2/0 
kw diesel unit. The estimated cost of a new generator is 
about $40,000 installed. The present generator is still 
operablevand conidmbéesusedein some capacity) withiny Lhe) city. 
However, the control panel, is out of date and virtually 
impossible to repair. . The city would be better serv2d with 
the purchase of a new stand-by generator that could be 
depended upon and either selling, scraping, or refurbishing 
the sexi sting, generator for alternate: usecin <4: less critical. 
capacity. 


O- Addition of a mechanically cleaned bar screen in the near 
future.’ The estimated cost is about $100,000: With 
increasing influent flows and larger influent lines, the 
fikelshocdveilarcerartveless entering the main litt station 
inéréases. Thevexisting mutiin monsters vmreoa) limiting 
factor with no dependable stand-by system should they go down 
and become clogged with incoming debris. 


AN ENGINEERING-SCIENCE COMPANY 


Wate Aa Mat 
VUR) GONG oF 


Rpetanrs 

=p ein maGm ¢ 
en6yese) Lal Peel. tab. yee 
got Tq! Vteeereligg=, Sra (mi 


sevabes0 @yet © 


Wil Fe eV rizerey fetee whl Ste GAEL deae! Gt tenet sa 
pAaT Arne Galan oye “et 24he - Mak e+e) Pe lic 
2 Oly ages go ye Yas vanes -fe @2 1k GA e405 

Te! eaiee 


uA om gee of Tage hehole lain) apamlaiee aa! Seprety 4. 
sit o( fan We Coe ,\\ o-@ Agere mer viadvent viem sm 


wo hy ee 


ee lS Le oe Lee oor iy Caweslge etl a Vanna! Ge? 


Bos Wh? Dah aete a Gee ap CP ep ais iw Beek: toe 
Wy iPiayl-t Oe iy (teeth: one ae ae ae 

ms hel a@ © “Kone Ps, dale oly Io eey Yeon 

sw ¢ Te. ifm ae 7 ol oad o:. ay A 72974% 

y} ping tds * Ocean seny Nepcoed aia Gleslh mri Weed 

b 4 d-a8 yy TATA AO DJIA 64) = Ce os A bes 

pais Wid, Mere) Hee ue fin ieee COs. day 


‘eS oir ® Jove VSM ot thi ala We od off. ,w \ ptpreah.qee 


Te ot eae ae a4 

swe rn 

tho Bie 0 (It (oor 24d > Rit a 7 ie 
Sieul-¥ am Bie om a 


ile BOR WCRR@ 9® abou ey 

a USD te) Ser es: 
prety aietn, 6@ es fig erie 
Det ktiee. aeed pas e° ca wats 


vive 


rebis A revi. 

qast @’ @wy a? Bee 
‘ete. €2 Meie? eff) 
OOe Vie ewer) Whew 


i 


Re 


sa 


ES. ES ENVIRONMENTAL SERVICES, INC. 


The underground comminution room has been the source of odor 
problems which should be alleviated. Generally the simplest 
solution is to increase vent air and direct the vent air from 
outside the lift station inward. If this proves insufficient 
a small scrubbing system should be installed just upstream of 
the effluent vent to abate the problem. Cost of about 
$20,000. 


8. The addition of a prechlorination system to chlorinate the 


wastewater coming into the pumping station is suggested for 

the following reasons: 

as Odor control. By the time some influent flows arrive at 
the lift station, a considerable amount of time may have 
elapsed. This results in an odorous septic condition 
that results in the production of H2S and methane. 
Small dosages of chlorine will alleviate this problem. 

De Corrosion control. The production of H2S results in an 
aeidic condi tion as sulfuric acid.) The result.is the 
attack of concrete and metal structures within the plant 
and sewer lines leading into and throughout the plant. 


@e Grease removal. Chlorination has been shown to be an 
effective agent in the control of grease coming into the 
pilanG, 


The cost for such a system would be in the neighborhood of 
$40,000. 


O Replacement of one of the two 30 HP pumps with another 60 HP 
pump to assure stand-by capacity for increasing influent 
flows. The estimated cost is $7,000. 


EASTSIDE LIFT STATION 


The expected flows for the eastside lift station will be over a million 
gallons a day by 1990. The present capacity of the station is about 
1.7 MGD with one pump operating and about 3.0 MGD with both pumps 
running. This should be adequate throughout the planning period. 
However, the entire structure is in very poor condition. The influent 
bar screen is badly deteriorated, and the pumps are being operated with 
little or no screening of influent wastes. The probes that control 
upper and lower levels in the well are barely operable and virtually 
impossible to maintain due to deterioration of the wet well Support 
structures ) ine velectrical™ panel. and controls within the building are 
outdated and should be replaced. No stand-by power is available. 


This lift station should be replaced with a modern lift station with 
the same capacity as the present system. Due to the location and the 
expected flows, full time stand-by power generation should also be | 
provided. An underground lift station similar to the new skid mounted 
Gorman Rupp lift stations could be installed for about $125,000. This 


VOuULd include new wet well, pumps and mtrols, and ind—Dv Wer 
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ES, ES ENVIRONMENTAL SERVICES, INC. 


The existing pumps could then either be sold, scrapped, or used as 
stand-by units for the main lift station. 


LIET. STATIONS Not, No.2. &5No.3. 
Nosl,at.-Rosseand the: Railroad, 


Maximum flows expected in year 2000 = 142,000 GPD. 
Capacity of station @ 200 GPM per pump = 288,000 GPD. 


This station is adequate and will remain so throughout the planning 
period with proper operation and maintenance to preserve the stations- 
integrity and dependability. 


Noe ZiatvGen Street eand Wake Street. 


Maximum flows expected in year 2000 = 265,000 GPD 
Capacity of station:is equal to No.1 above at 288,000 GPD. 


This station should also be adequate throughout the planning period. 
However, due to the expected peaks for this area, and the flows which 
may originate from new population growth, flow data should be updated 
every five years to assure the station remains adequate. 


No.3 by Imperial Highway 8. 


As with stations No.1 and No.2, this station should be adequate for the 
planning period depending on future population growth. Upgrade costs 
for this station were discussed in Section III. 


No.4 at the end of La Brucherie by the treatment plant. 


Unlike the other Gorman Rupp package lift stations within the City, 
this station is designed to handle large flows originating along the 
new La Brucherie line. As built, the station can handle a population 
of about 8000 which should be sufficient for the area presently 
considered a tributary area for this station. Future expansion south 
Of Is wiitleextend the capacitive ot “hherlitt, station if the City alse 
elects to divert flows from the Imperial Ave line to the La Brucherie 
fine. Costs for this option are also discussed in section TLL, 


PREVENTIVE MAINTENANCE 


Engineered package lift stations are an excellent solution to servicing 
outlying population centers. A consistent preventive maintenance 
program is necessary to assure that the’ stations continue operating us 
designed. The Crviy also has a similar lift station outside of the city 
limits which receives flows from the hospital and surrounding rural 
areas which should be serviced regularly. The existing pm schedule 
will have to be upgraded to include the new lift stations not presently 


considered part of the svstem. 
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ES, ES ENVIRONMENTAL SERVICES, INC. 


SPARE PARTS 


Due to the similarity of the package lift station, the city has the 
option of carrying a limited number of spare pumps, motors and parts 
for the maintenance of the stations. An inventory of spare parts 
should be on hand in order to replace defective equipment whenever 
necessary. This should be implemented immediately as the cost is 
minimal and any unnecessary down time could result in costly repairs. 
As the stations age and spare parts become difficult to obtain, a 
provision should be included within the pm program to upgrade the 
entire system to reflect the need for either new parts or entirely new 
equipment. This will become necessary as technology changes and new 
equipment becomes out of date as has occurred with the two main lift 
Statw ons. 


STAND-BY POWER CAPABILITY 


None of the small lift stations presently have stand-by power. Since 
all the stations have similar power requirements, a portable generator 
would provide necessary emergency power to selected areas. Multiple 
Stand-by power systems should not be necessary as power outages 
throughout the city are not common. A portable generator could be 
purchased at a cost of about $8,000 for a 30 KW system. 
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SECTION V 


WASTEWATER CHARACTERISTICS 
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SECTION V 
EL CENTRO WASTEWATER CHARACTERISTICS 


Wastewater flows to the treatment plant have steadily increased since 
1977. Due to an inoperative flowmeter during much of 1986, the monthly 
influent volume levels were estimated during that time. The actual 
“ise trom, 1980-to 1987 generally (tol Lows, che estimated 2.5 percent 
increase due to population growth, although some monthly averages have 
been as much as 0.5 MGD higher than the previous year. Table 6 
indicates the average wastewater characteristics for the last 12 . 


months. 
WASTEWATER CHARACTERIZATION FOR EL CENTRO WWTP 
DATE FLOW INFLUENT EFFLUENT INFLUENT EFFLUENT 
MGD' BOD MG/L BOD MG/L TSS MG/L TSS MG/L 
3-1986 4.0 220 ees yale) 19.6 
4-86 3.9- 359 ee 369 15.9 
5-86 4.0 170 20.0 ibikst 1407 
6-86 fae) 267 9.4 37) 10.3 
7-86 eo: 220 16.7 194 ie 
8-86 4d 210 16.2 225 15.2 
9-86 4.6 238 ioe 263 eee 
10-86 4.9 199 16.4 DOR 18.8 
11-86 4.5 192 14.8 172 18.5 
12-86 4.5 243 30.5 176 aie 
1-1987 pes 214 19.0 ina 216 
Oeey, 4.4 270 16.6 281 lege 
TOTALS 52.1 2802 204 2750) 207 
AVERAGES ee 233 es) 229 17.3 
LB/MONTH 8374 610 8218 619 


The treatment plant is presently experiencing some problems due to the 
age and condition of the anaerobic digester and sludge holding tank. 
Both tanks are currently out of Service. WEbhouts Lhe digester on 
line, which receives primary sludge, the primary clarifiers must be 
bypassed. Consequently the remaining portion of the plant has been at 
maximum load for some time as is indicated by the rather high effluent 
figures in the above table: 
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SECTION VI 


TREATMENT PLANT CAPACITIES 
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SECTION: VI 
TREATMENT PLANT CAPACITIES 


The 1977 Master Plan indicated that the treatment plant could serve 
adequately until the year 1990. Due to minor structural problems 
resulting from numerous earthquakes, and the desire to improve 
operating efficiency, some upgrading has already occurred. Further 
improvement to the existing facilities, to both refurbish remaining 
tankage and increase overall plant capacity is due forthwith. The 
staging plan for plant improvement will demonstrate the need EO=set; up 
a revenue program to fund the required additions. . 


PLANT HYDRAULIC CAPACITY 


Due to the relatively flat gradient surrounding the El Centro Treatment 
Plant, the available hydraulic head necessary for wastewater movement 
from one process to another is a major design consideration. The 
present process configuration has minor problems resulting from 
insufficient grade differences between tanks, particularly the 
secondary clarifiers. One tank receives a larger proportion of the 
total flow than the other during off peak periods, while peak periods 
sometimes result in hydraulic overloads. 


Maximum hydraulic capacity of the plant is currently limited by the 
pumping potential or the-main litt “station. “this limit 1s around 10 
MGD and has been experienced during major storms. The major impact on 
the plant during a flow of this magnitude has been the inability of the 
aerated grit chamber to effectively handle the flows along with the 
mentioned overloading of the secondary clarifiers. As the plant has 
both primary and secondary clarifiers following the grit chamber, the 
overall impact of short term overloading of the grit chamber. is minor. 
With future upgrades of the sewer system, such as thé diverted line 
from Imperial to La Brucherie and installation of another 60 Hp pump 
within the main lift station, the plant would conceivably receive 12 
MGD peaks during storms by the end of the planning period. This would 
be the limit the City can expect from the plant given the conduit now 
Ln usew 


PLANT WATER 


Secondary effluent is presently utilized for most wash down pur poses 
within the plant and is the accepted method. The plant has adequate 
equipment to handle all expected needs during the planning period for 


available uses of effluent washdown water. The domestic water supply 
originates from the canal running alongside the piant. As this water 
is raw, drinking water must be trucked into the plant for ali fresh 
water purposes. If the canal water source were to fail, fresh water 
would have to be trucked to the plant for all domestic purposes. ES2 
recommends that City water be hooked into the plant as the primary 
water source as soon as possible with the canal water retained 

back-up water source. Cost would be about $150,000. and could hopefully 
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be included along with other expected expansions in the Northwest 
section of town. 


PRETREATMENT SYSTEM 


The only component of the pretreatment system that actually exists on- 
site is the aerated grit chamber installedin 1981; ,)-The;rest of the 
pretreatment system is located im the main sift station. The grit 
chamber is a well designed system capable of handling flows up to 10 
MGD. It should be adequate until the year 2000. As mentioned above, 
peak flows of 10 MGD and higher will have a negative effect on the 
efficiency of the grit chamber. However, ES2 believes that this is aL 
minor problem and does not justify the cost of expanding or replacing 
the grit removal system during the planning period. 


PRIMARY TREATMENT SYSTEM 


The primary treatment system consists of two primary clarifiers, one 
anaerobic digester, and one sludge holding tank. The capacities and 
design loading for these units and the remaining plant processes are 
summarized in Table 7. 


STRUCTURAL INTEGRITY OF THE PRIMARY CLARIFIERS 


Both tanks are old and show structural cracking and metal corrosion. 
This condition must be abated soon to assure continued operational 
capability. Due to the importance of the structural integrity of both 
the primary clarifiers and the digester, an independent investigation 
of the units has been made will result in recommended improvement and 
estimated costs to upgrade these units. The conclusions of that 
investigation will be presented in an ancillary report. 


SECONDARY TREATMENT SYSTEM 


The secondary treatment system has been recently upgraded to replace 
the mechanical aeration equipment with new fine bubble aeration 
systems. These are capable of transferring about twice as much the 
oxygen as the old system. The remaining two aeration tanks should be 
retrofitted with similar equipment within the next two or three years 
to keep pace with increasing flows. The cost for this upgrade would be 
about $120,000 by 1990 as the initial upgrade bid was $107,000 in 1985. 
With four basins operating at full efficiency, the maximum plant 
Capacity will be reached around 1994. Ut should be moted that Fl 
Centro has a large wastewater temperature difference between summer and 
winter. Consequently, the treatment capacity of the aeration basins is 
not aS high in the winter due ts the lower water temperatures. El 
Centro presently has two aerobic digester basins approximately the same 
size as the existing activated sludge basins. These could be converted 
to activated sludge basins at that time. This would occur between 1994 
and 1998 at present population growth rates. The cost for this upgrade 
would again be about $100,000 in 1986 dollars, 
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ES; ES ENVIRONMENTAL SERVICES, INC. 


TABLE 7: 
CAPACITY OF EXISTING TREATMENT PLANT COMPONENTS 


PROCESS FLOW CAPACITY 


FAST SIDE LIFT STATION 


1.7 MGD WITH STANDBY 
3.0 MGD MAXIMUM FLOW 
MAIN LIFT STATION 1 PUMP *@°b. 7-MGD 
2 PUMPS @ 3.0 MGD 
3 PUMPS @ 4.8 MGD 
4 


PUMPS @ 6.5 MGD 


GRIT CHAMBER 10 MGD AVG. FLOW * 
PRIMARY CLARIFIERS 6.0 MGD AVG. FLOW 
SURFACE LOADING 930 G/SF/D 
AERATION TANKS >>> 4.5 MGD AVG. FLOW 
SOLIDS LOADING 52 LB.BOD/1000 CF/D 
SECONDARY CLARIFICATION <6.0 MGD AVG. FLOW 
SURFACE LOADING 473 G/SF/D 
SOLIDS LOADING (WITH RECYCLE) LSet BASED 
CHLORINE CONTACT TANK 7.0 MGD AVG. FLOW 
DIGESTER (ANAEROBIC) . >>>-470 MED AVG. FLOW 
SOLIDS LOADING 4600 LB/D 


DIGESTER (AEROBIC) 7o2 MGD. AVG “ELOW 
SOLIDS LOADING 3700 LB/D 
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ES. ES ENVIRONMENTAL SERVICES, INC. 


SECONDARY CLARIFIERS 


Normal secondary clarification loadings range between 400 and 600 
gallons per day per square foot. Due to the original plant 
configuration and the proximity of the overall plant elevation to the 
El Centro water and wastewater canals, insufficient hydraulic head or 
Slope to allow wastewater flows from the aeration basins into the 
secondary clarifiers in a proper manner results in surges that 
presently cause overloading to these units. Neither does the plant 
presently have the capacity to take one unit out of service to perform 
routine O&M without seriously overloading the other unit. ES2 
recommends that a third clarifier be added to the plant before average 
flows exceed 5 MGD. The cost for this item is $375,000 


SLUDGE THICKENING 


Another process item recommended for El Centro will be a sludge 
thickening mechanism. Situated between the activated sludge system and 
the sludge digester, a thickener dewaters the secondary sludge from 
around a 1% solids content to a dryer sludge with a solids content from 
2 to 4 & depending on the detention time and efficiency of the process. 
The typical process over the last 20 years has been the use of either a 
gravity thickener or a dissolved air floatation process. Use of such a 
process greatly enhances the final digestion system, with a resulting 
detention time increase due to the higher solids content. 

Consequently, less expense is required for digesters. Both of these 
processes require a tank and equipment with about a 20 foot diameter. 


Another thickening process now available uses a belt filter press in 
conjunction with a polymer process to produce secondary sludges from 4 
to 8 4 solids content. 


Costs for both type of thickening are comparable at something over 
$200,000. However, with the use of a large capacity belt filter press, 
Such a press could be used for both secondary sludge thickening prior 
to digestion and overall sludge dewatering following digestion. This 
would save the cost of a separate thickening process for both Sludge 
procedures and ES2 recommends this strategy be implemented. 


CHLORINE CONTACT CHAMBER 


The contact chamber is not being utilized at present as the NPDES 
permit does not require chlorination. The chlorine contact chamber has 
a volume of about 140,000 gallons. At a minimum acceptable detention 
time of 30 minutes, the chamber can handle peak flows up to 7 MGD. 

This would correspond to an ave... flow of about 5 MGD which would be 
reached around 1994. Additionally, the present chamber does not 
operate adequately as short-circuiting occurs which reduces the 
etfeetive detention time sienificant ly. 


s EPA regulations become more stringent, some type of disinfection 
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ES, ES ENVIRONMENTAL SERVICES, INC. 


does not provide adequate detention time due to the short-—circuiting of 
the effluent through the system, the City should plant to expand the 
System capacity and increase the system's effectiveness with either 
active or passive mixers. Due to the uncertainty of future EPA 
regulations, the City should plan on expanding the contact chamber no 
later than 1995 with an expected cost as mentioned above. Additional 
capacity for the next planning period would cost about $100,000. 


ADDITIONAL CONSIDERA CIONS 


Influent and effluent gates for the existing aeration basins are 
presently inoperative. Process control in consequently limited to 
whatever the configuration of the present Cate positions ablow. This 
1S not an optimal situation and must be changed to meet changing 
process demands. Refurbishment of the aluminum gates by replacing 
these with non-corroding reinforced fiberglass will assure future 
process control without restrictions. Concurrently, the iron gates 
connecting the aeration basins need repair, and the existing aerobic 
digester basins will require the addition of new gates to allow 
increased process control as future aeration basins. These operations 
should be completed concurrently at a total price of $55,000 and should 
occur no later than 1989 if not before. 


ST 
-_ : a 7 
ee 7 oa 


7 . 4 
ee a ae a 
i > : 


ay 


: 


mT err, fla oy =e Y aie 


| oe Lad *¢ _ 2 aan spt, ar 
~~ ola mend wo kneTAd ga) oe tema, ‘eV oatg wksPyie ham Foogtsni 

= dee beet) eloiewiednes We : Say 0 dartwjeeh Wl se Sait 

-  @6AT? wudlle adtsteoq stat Sinewry ad 1 to bol aa sis Abe we sora? ae 

. SR Aby- temay or. agit and Snw AvEteusi@ lates 68 bi Hod >! 
pitaelys sq arg rh peeled stm) swe tite Se, ase Sais 

a sivtad pween (Lin deni gumds FeaVOTAeT quo TIenon Kite amet 
oe peng ee: att ye rder ise eal sp Te Na Tie Tors eee 
wou persetae aig baa Theat eo HAies pOeIesea Ee) Gh? toawt 


| onLle! en eet ng win! San Obe ene ee lepet Li tr weleet ae iny tS 

ano sarege predt entice! altered wgUy) ae IOs sasTE Neengt vr) 

4) ¢ ,,@ Theta pe OO) CRF We astag Late » 48 ViSseittisnos Sc cide wt) at uerte 
| a | ee ee ee ee 


: 


i 
'¥ 7 a 
. : _ 
. : oe 
7 _ i 


0a 


he. ore | | 
rm 4) AY iw ie 


: i nF a » i 
Ft 


ES. ES ENVIRONMENTAL SERVICES, INC. 


SECTION VII 


SLUDGE HANDLING 


AN ENGINEERING-SCIENCE COMPANY 
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SECTION Vit 
SLUDGE HANDLING SYSTEM 


PRIMARY SLUDGE DIGESTION SYSTEM 


Stabilization lagoons are now being utilized for sludge storage until 
the digesters can be brought back into service. Assuming that the 
existing anaerobic digester and secondary holding tank are refurbished, 
the maximum capacity of this sludge system has been reached. ES2 does 
not agree with the Design Science Report of 1977 which states that a 
detention time of 14 days is adequate for proper anaerobic digestion. 
This leaves no room for either expansion or error and is not a . 
recommended long-term operating strategy for El Centro. 


Under the present plant operating strategy, only the primary anaerobic 
digester is used for the treatment of primary sludge. The secondary 
digester and holding tank are not utilized for digestion. Tf che 
secondary digester were to be refurbished and used as an additional 
primary digester, the capacity of the existing system would be adequate 
to treat current flows. The volume of the two digesters would be 

hes, 000neal lone ex 2 =.576, 000) ga liions -ineshydraulic detention time, 
based on an estimated 14,800 gallons of primary sludge per day, would 
be 25.4 days. This is an acceptable figure for digestion of primary 
sludge and leaves some room for error or overload. The costs for the 
digester upgrade will be specifically addressed in a special report as 
requested by the city. 


PRIMARY SLUDGE DEWATERING SYSTEM 


The existing sludge drying beds are old and in need of replacement. As 
an alternative to construction of new drying beds, a belt press could 
be utilized for sludge dewatering. For a flow of about 15,000 gallons 
per day, either a one or two meter belt filter press would be more than 
adequate to handle present and future flows. Such a press could be 
incorporated into a variety of existing plant processes to solve a 
number of problems. Specific.examples include: 


a. Both the primary and secondary sludge could be dewatered to 
at. least a 20% solids. The dewatered sludge could then be 
dealt with in a variety of ways including: 


dies Taken to a properly certified landfill. 

a Incinerated by a permitted facility which could be 
either on-site or off-site. 

33 Hauled off-site for land application. 

4. Stored on-site for further drying and conditioning to be 
used for future soil cultivation or incineration. 

ie With the purchase of a adequately sized unit, all flows 
within the planning period would be easily handled with belt 
press. 


oe The press has an initial single belt dewatering and 


thickening section that suld serve duty as a sludge 


all 


f 7 
7 : a aids 2M TaSe - De 
j _ BN ets ath, Se ag! 


wipe Walt eine? 1 


1y i 


Mis? GARY Ors 


. MFA oye) WHI Gah Yocz)' ID Gee Ae Benge HO seetl ae yi : 
1) tat trecseeh  .eyerese ia ative wt = 4990) Gpe> on 
mae aie. 1 eae 34 gra! i Aiea WE a it Ph: Ace? e Sew 
Seer San) 13063 wedh aad ugders « hx wes rs aaa} Get ap) eek 
S wv" @wadints 4 pine it iv 7. [es Durer § ai oy i 20 Wy 8 
rm ra4"% DIP 1a) Tart \ raw wT ey = Se WL Rol <i ifidah 
hy se. YO) * ee lit) il oe il) es P EFT! ig og’ ey ha, , 
OVID. TD oid vga vy . Wea gael Bests 
ae ia ie, pa efi ) aoterss SE ee Ite here if apa\' 
el ] mivde tae Iq ae Soengne hy af aur p BZ aaa 
a 3 ie =o j weeli ray helt STR AHS ne ij 
Tey tics ote @4 heey. ‘livie. sorts i ite f od Wiew: 948 0490% Gls Fin-gar 
SNE A A OER Yk Tein ES 14 Es bowqes wily , tee 1 )OGd 1 
7 a" owt CRY ff Gla wT ,ewol® sa9e jue sas8 iw 
mei ii a tigewe4. cat wae) Teg ThHY.6t =<8 Gbrile, GH), 
Tar nen OMG, ey ahi Viag DOB, Al hereei dea np aA head 
entany Ia Wolly Lh all ome ala: eyes we el ele, | aye ™ 
OT 2p s @ Up Cpiryei ‘+ WE TL ands BOA ered? Ser wouli 
is Ist J TO @ OA. bheReThe Wither Visage af Ll ro She tmuy. vere £4) 
er 0 Solan ao 
MaTet evel Ys Awa eh vines DAT ys 
an map Hiss To f Y) me eae Gis Sheth ghiytl ogluie adiedche efi 
: J | Wath wi le ual gous ese 9 =v Fayed fa Aw 
not lag i 0h! te wolt s-9e8! ognteesewoh sph le wey eastisiy ot 
et: doa ad blew esawe twit let @nhle fe Fo wo @ wish ea “ang 
i: Che avn fwt - gees weit? bos honeran, @lhwail oo ateurduts 
s ive yt 40507 toe / i? RTA te ae) = ® OInt ba decree qcand 
Cyt ettqwene sbsonge jem tdary Yo. ada 
TRiies) et Cinta ella £etuyjeray bin runite at) (aul, > \& 
| PO Die ohel it Here GAT) ahd ee BOS a uno) te 


oe ne Neti Ad esorthy, & @).dtiv oie 
tan tien . bad DAs Teg) EL ayieIy ey a 
Bie Wire fe sinh: ; Hart he x fat tale L ope: 


_ 
rites bpeiaee Gn on ied m7 
ai! ae oe Lage &2 HHS ely. ti hia 94 
ir ee eRe are ree om 
iy he-Gh) Re aes 
7 Asi waht 


cs - 


7 
i 
a 


an 


ES, ES ENVIRONMENTAL SERVICES, INC. 


thickener prior to digestion following the activated sludge 
system. This would save the cost of either gravity and/or 
dissolved air floating units which cost as much as the filter 
press alone. 


The cost for a 2 meter press which could be used for both sludge 
dewatering and activated Sludge thickening would be about $200,000. 
This would include installation and the required piping to enable the 
press to dewater primary, secondary and activated sludges. The plant 
is in immediate need of such a System and the City should implement 
this purchase as soon as possible. The existing secondary sludge beds 
would remain as stand-by Storage and drying area as would the ponds. ~ 


SECONDARY SLUDGE DIGESTION SYSTEM 


Since the Secondary treatment system was added to the original primary 
plant, the aerobic digestion System was designed to treat only the 
Sludge from the secondary treatment System. As the plant is presently 
operating without primary clarification due to the primary digester 
problem, the aerobic digesters are handling higher loadings than their 
design anticipated. 


The City has a number of Options relating to which digestion system 
should be expended in order to handle increasing flows. ES2 recommends 
retrofitting the aerobic digesters into aeration basins in order to 
expand the activated sludge process for the following reasons: 


Ll. The cost of retrofitting the aerobic digesters to aeration 
basins would be small compared to the cost of constructing 
new tanks plus aeration equipment for the required new 
activated sludge capacity. 

Zs Although anaerobic and aerobic digesters produce an 
acceptable sludge, the energy cost required to Operate an 


aerobic system is high, and as flows increase the power costs 
would increase accordingly. 


Anaerobic digestion requires a minimal amount of energy. 

The products of anaerobic digestion are a stable sludge and 
waste gas which has a methane content of approximately 652 
that is capable of producing on-site power. 

J Purchase of waste gas driven generators capable of 
cogeneration of power and heat will provide a large portion 
of the required power to run the plant as well as heat for 
Lievdigesters. [his resulis an a cost Savings that will both 
pay for the cogeneration equipment and provide stand-by power 
capability. 


fe W 


Since the two existing digesters are now due for a complete 
refurbishment, the City should consider the option of using 


cogeneration to provide heat for the digestion and a large portion of 
the plant power requirements. These options will be considered within 
the digester report now in progress 


Wits 


AN ENGINEERING-SCIENCE COMPANY 


re asina ores 


san “fie. preter 


. ago J0% Baie cot (hss Atpacie 4 yor, wD lees, ys sar | 

sanane | Ge aly prea iact os te oy Lo 

ws SP GAN TY He oe mds bite Pe) a) ee 7 
$4559 on (itp [Oks inees' 2 anr Gena Niggte ot Sere 


yes fied. PS Wis iw im tage < fh ty ts &aw Sip 5) eee a 
abiyl ie i® yep Gntew at Thies aT, (be) OM, SPR, Be vied aye 
nhet@ wit Om 9 dave CAINS GS CHOls FORT Cy feer; hie. | 
| Laeert> Sty) SRLS 19) ae ; 
( 96 ant ra) er 7D ane = ieee haw Wad mce Jorge © @ : RAG Oi =m @46'9 m 
; bfi AIA Vere? 4 > fief eles ater Ass (7 pot win ssapees' te LHF 
1) Gey Sth Jain GS-20 owt Jn waeews aire a kOk? ans << opt) j 
tithe, 'b/ Gipedse mt? 0? Gil 20456GG 17 Ilo ree, & io = wis 
A! aeitart ceil ot PSC) —UD MremHag |! Brees 8 LD gl | @wy aa | 
>Use inp, Le Ane] GS gsliased Gmiirts Ue <i e» Gael 1s! Of | 
seems > fat mec? gniAD Ata) s150 OS 48 = Giredads vee he 
ot a) aww Aw Sete. COS Gi VePatie 5 Wie ars a 
cepans wiikey! 1.1: dds val eaeeed VGI0/6 mers a ay Supih 
we (meee at @1058G0d8 2: 007m mis OO ANICESS &/5 ants 
a= fi) kt tata 2 oem GS fed Gorrape <! i feed @ wn an iue 
ae im } e2 “i Gn 3 fey tates (HR =) bkw >) han O@ 
. hed Soy deat Vara ee 
{ alg hny) 2yarrunde ay hip wus we ts 3 
| ne @héangh pd Mariaupa (eo agi CE) «angele OO Ae 
BT sith. YOR” St Raritan wolh os ‘are ia 6 oes efe "ah We ; 
| AT ee gene .7te bY," 
igi sae Ad anu Bhat dba 9 biseaae ane : | 
waa. éqyteols a) tare, © 440 pr PeGkih A a eh Piacoa : 
SS0 Le inieetetige 3° oa ew B 
yt ahq oett-n: HH i teeth ae: 
Se) @L baa: “09070 §OtAD ) tid a, aac 


d® (tate cory!  eeivéin fide hae 
1 ’ eZ Or ati' an #160 Pa an ae 
} (ir 36 le, fend ean ae 7 
Pee what dare, ahiy 


7 


ner 
, °¢ 


ES. ES ENVIRONMENTAL SERVICES, INC. 


Staging of the sludge digestion change from both anaerobic and aerobic 
to solely anaerobic would proceed in stages as the aerobic digesters 
are converted to aeration basins. One aerobic digester would become an 
aeration basin around 1994, and the second around 1998. At the same 
time, the digestion load would be switched over to new anaerobic 
digesters capable of handling both primary and secondary sludge 
concurrently. Each digester will cost about $340,000 in 1986 dollars 
if they are built to match the present units. If generators are used 
to provide cogeneration capability the initial cost per digester would 
increase to about $400,000. 
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SECTION VIII 


CONCRETE 
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SECTION VIII 
EXISTING TANK CONDITION 


CONCRETE REHABILITATION 


Due to the age and overall climate and earthquake conditions around El 
Centro, most of the concrete structures show various signs of 
deterioration. Besides the digesters which are covered ina separate 


report, the two primary clarifiers all six aeration basins and numerous 


other concrete structures show Signs of deterioration that require 
prompt attention. Cracks and spalling (breaking out of concrete 
resulting from moisture collecting around reinforcing materials causing 
rust and pressure within the concrete) are evident throughout the 
plant. Once the reinforcing steel is open to the surface, corrosion 
can travel along:the steel into the concrete and further corrode the 
tank structure. The existing metal structure within the primary 
clarifiers are also rusting and should be remurbished. -Obyrously the 


sooner the corrosion is stopped, the easier the overall refurbishment 
will be. 


The primary clarifiers are presently out of service due to the digester 
problem. This would then be the proper time to repair the concrete of 
the primary clarifier tanks as no impact on the plant's treatment 
capacity would result. Additionally, since mobilization of equipment 
often entails a large percentage of the overall cost of refurbishment, 
the other tanks should also be repaired at the same time. 


Concrete refurbishment is a common process and should not present an 
inordinate expense for El Centro. The procedure will, require: cleaning 
the surfaces down to sound concrete and replacement of deteriorating 
material with an epoxy material that binds the remaining concrete 
together. El Centro should budget $100,000 for this PEOJECE with che 
Same priority as the digester project. The actual cost may be less 
depending on quotations from various manufacturers, but the cost should 
not exceed the above figure. In order to Keep this «ost. aim 
perspective, The City should realize that the tanks alone cost well 
over $100,000 each to replace. 
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SECTION 1X 
PROJECTED EXPANSION STAGING AND COST ESTIMATES 


Staging and Cost Projections 


Table 8 delineates the projected upgrades for the sewer lines and 
treatment facility of El Centro to the year 2000. Costs have been 
determined in 1986 dollars and projected forward to the year indicated 
by adding an annual inflation figure of 5%. Expected funding increases 
have also been addressed for these estimates and are included within 
the next section: 
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ES, &S ENVIRONMENTAL SERVICES, INC. 


TABLE 8 
El Centro Cost Schedule for Sewer System 
& Treatment System Components 


Component ** ee x YEAR ** ESTIMATED $ ** 1986 $ ** 
TEAETELE SESE SE HEHEHE EEE ETE IESE SE SEE FETE SESE SEE SETE TE HE TE IE TE FETE SESE IESE SESE SEE IEEE EEE SETE SESE SE SESE SE 
Sewer Lines 

3rd st. from Main Street 1990 $82,000 ain OOO 
fo. Kast Side Litt Station 

Along Hamilton between 1994 $600, O00 427,000 
Imperial and La Brucherie 

3rd St. between Orange 1995 $100,000 68, 000 
and Main Street 

From 4th Street to 1996 $100,000 68, 000 
Railroad between Villa St. 

and Hucalyptiis St. 

Lift Stations 

Main Latt station 

200 kw Generator 1988 $40, 000 40, 000 
New Motor Control Center 1988 $32,000 32,000 
Structure Refurbishment 1988 $10,000 10, 000 
Replace influent Valves 1988 $10,000 10,000 
Automatic Bar Screen 1989 $50, 000 45,000 
Scrubbing & Vent system 1989 $20,000 20,000 
Chlorination System 1989 $40, 000 36, OOO 
New 60 Hp pump 1986 $8, 500 21S 00) 
New East Side Lift Station 1990 $135,000 125,000 
Portable Generator 1988 8, 000 8, OOO 
Treatment Plant 

Concrete Refurbishment 1986 $100,000 100, 000 
New clarifier 1992 $478,000 37/5) OG 
2 meter Belt Press 1986 $200, 000 200, 000 
& Sludge Thickener 

New Digester 1990 $360, 000 JILL OOO 
New Digester 1997 $510,000 Zi OO® 
Retrorit Aeration laniks 1990 $120,000 LO OOO 
Chlorine Contact Chamber 1994 $100,000 WAL OOK) 
Retrofit Aerobic Digesters 1994 $150, 000 HOV AO OO 
Aeration Gate Retrofit 1989 $03. 000 Dono OG 


$3,124,500 
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SECTION X 


PROJECTED FUNDING REQUIREMENTS 
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ES., —S ENVIRONMENTAL SERVICES, INC. 


SECTION X 
PROJECTED FUNDING REQUIREMENTS 


OPERATION AND MAINTENANCE COSTS 


Yearly costs for The City of El Centro Sanitary Sewer System have been 
estimated at $897,762 or about $900,000. These costs as indicated by 
Resolution No. 86-10 dated February 5, 1986 are delineated as: 


OPERATION AND MAINTENANCE EXPENSE 


COLLECTION SYSTEM $ 204,270 
TREATMENT “FACILITIES 350,607 
REPLACEMENT COSTS 111,420 
ADMINISTRATION & OVERHEAD 153,000 
OPERATING RESERVE Please 


Expenses that may be applied to Master Plan costs from the above 
Eigures include replacement scosts for the treatment faciitty=ar 
$111,420 and the operating reserve at $71,485. The figure for 
replacement costs was derived by estimating replacement costs for 
mostly minor equipment during 1985 till 1990. The only major equipment 
mentioned was $75,000/yr for four years. This figure concerns aeration 
equipment replacement which is the only aspect of the Master Plan that 
is included within both the Master Plant and the Operation and 
Maintenance Expense resolution. 


The $75,000 times 4 = $300,000 should be extracted from the replacement 
costs figure and applied to an overall depreciation figure. The 
remaining replacement cost estimate would then average out to about 
$51,000 per year. This figure could be added to the operating reserve 
account to total about $122,000 a year. This is a reasonable figure 
for handling contingencies for the sewer and treatment systems. 


Pixed costs fortune sanitary system are nen 900 =] Ill + 51 = about 
$840,000/year. The City must then add Master Plant costs for the 


Sanitary system. These costs are as follows: 
assume: 1986 dollars with a total figure of $2,610,000 from 
Table 8&8. 
Lo yearns £Or anortization = 913 pay neriods 


Simple interest at 12% per year 
resulting, factor of ~16014 * principal) year 
result: $2, 0107000) xO Tol4 = 342 ZOO) yr, 
or $35,100 per month 
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ES, ES ENVIRONMENTAL SERVICES, INC. 


Yearly costs would then have to be updated to include Master Plan 
expansion and replacement costs. These are: 


421,200 + 840,000 = $1,261,200/year 


To relate this updated figure to EDU costs with 10,630 EDU's for the 
Gibys 


$1,340,340 / 10630 = $118.65 per year or $9.89 per month 


ES2 recommends that the City update their funding schedule to reflect 
this update as a minimum figure. At the end of the planning period the 
plant will have reached a reasonable maximum treatment capacity beyond 
which the costs will begin to rise. This is a result of the age of the 
plant and the size of the process piping, pumps, and appurtenances that 
go along with the treatment processes. Following the year 2000, 
additional expansion options should consider costs equal to the cost of 
initiating a separate treatment system. A new treatment system could 
then be designed to be upgraded with modular units for as long as the 
City can reasonably expect to be operating. El Centro should begin 
saving for the first segment of that treatment system as soon as 
possible. An absolute minimum of $3,000,000 should be set aside for 
the year 2000 in 1986 dollars. Using the same figure of .1614 as 
above, $484,000 would be required per year to pay for the expected 
upgrade in the year 2000. This equates to an extra $3.80 per month per 
EDU for a total of over $13.00 per month per EDU. 


A final point to consider that seems to have been ignored within the 
data collected by ES2; the treatment plant is definitely receiving some 
industrial discharge. Discharge from industrial users has a history of 
Causing numerous problems within a treatment plant. An example of the 
result occurring at El Centro is the foaming that occurs within the 
aeration basins when the mechanical aerators are in operation. Foaming 
is not a normal result of municipal waste and is definite evidence that 
the plant is receiving waste it has not been designed for. Many 
treatment plants throughout the U.S. handle large volumes of industrial 
waste with no problem. However, they have put together programs to 
handle the situation, resulting in increased revenues for the plant. 

An additional benefit can be increased jobs in the commercial sector if 
the industrial program is carried out equitably. Businesses are able 
to foresee the scope of the program and judge for themselves whether to 
open doors or not depending on their expected fixed sewer costs 
compared to other municipalities. ES2 highly recommends that some type 
of industrial discharge program be instigated for the treatment 
facility before the plant receives a discharge that might wipe out the 
plant's secondary treatment capacity entirely. These programs pay for 
themselves when operated correctly. 


Federal and State money has often been available for wastewater 
treatment plant upgrades and refurbishments in the past which El Centro 
has been able to take advantage of and thus lessen the burden on 
taxpayers. However, these funds have become very difficult to come 


+ 


3 br@bies rene ees © po rs - . 
ts ipsa iey savy 4N i ; } ee oe ee ae 
Oe ee. a Hi De Sy Oe ie ae 
) i top Se Pe tons is er @ sie dso wis Ath 
Oy CHa a pe wrt vec : i eae SP Se FG. 
ARTY SS i — Puy = 


We THI par peee ». aan 2 ae, 
<y' ée Gaul 4e'02 ENG =HIRIG 
fio  heketé pope? Oh SpSES 


sag ad us Tenghuhb « we ie 
Spay 9 es tautae ss. ¢ * hal 
Sr a sri was Sa Soalt, @4% 3 Bhi, eek 
‘AY BWes 49 wt Witwes TOrmes kein oh, . 606) Gua 
Sa Done. Us wegpl Eh NOW a ane is One i ee 
sr 60 =i Ba, Hee, ee raat OG VAT RED 4 wpa28 
of ica tay WEE: Gari re a es es Rpisys 
AME Votg 9 91feey at 80.9? ie Ws ara 22h ee 


al neiis | 4 Sem) Gael’ web annie sae, sae ers tena ¥ 

rie dN ney Sato LIG th rin he 5 uh,” a4 oo Cue so") OGG 
S. GNSS. & ats? Soa ae ay! OG AF P16, > 18) s dy 
< Seamtinny Hay hte canal a wis eae Rey Set Oet Glens 

und 51PeG) Piso? Sa aan, Geis . oe ae eT 
Te ee ee AS ee Diba) the /e2gt 
Do) Khe, ihe a/ nh a es limers Limes 4 dito 


| eal 
+ eu gh a a os 


Mpeg *H | Tatu Perce 

; a 1A S408, RSW Si cee 

| PA Heelies nant oer rae ere 

wr? Beats ssa: faa Spa date! feieSebh< 2) 

' alte? Ove x pe) Wh a Cheah? gi 
a= j ir —“, rd” Ibe ois ~ a 7 


mei 
| A: pula come ee yen ie ae ae 


ee ie _ aan 
m7? See aria 79 
at i jong 4 ped - 9D Vor ay 

x . a i” > ee shape b O 


>= 
: 
Ze 
+ 
<< 
ize 


i~> Nahe te ws 
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and ES2 does not recommend that El Centro depend on this type of 
funding in the future. Consequently ES2 recommends that an increase of 
$6 per EDU be included within the City budget as soon as possible in 
order to assure that the financial situation is able to keep up with 
the expected costs delineated within this report. 


CONCLUSION 


El Centro's sewer and wastewater treatment systems have provided many 
years of Useful service Lo.the City s inhabitants. “Due to the 
progressing age of most of the system, operation and maintenance costs 
will continue to rise along with increasing replacement costs. Many_of 
the major trunk lines will have to be replaced as the City's population: 
increases between the year 2000 and the year 2020. 


The wastewater treatment system will also reach a maximum between the 
years 2000 and 2020. Up to now, plant upgrades usually resulted 
through either the optimization of a particular process, or a simple 
expansion of an existing process. As Table 7 shows however, much of 
the plant capacity reaches a maximum around 6 MGD. Further expansions 
will then require almost universal changes to the plant structure which 
will incur considerable extra expense. 


Options open to the City will then include the construction of a new 
plant on the opposite side of the City from the present wastewater 
treatment plant. As the present plant's location is generally upwind 
of the City and any odors originating from the plant flow toward El 
Centro with the prevailing winds. In addition, the slope of the land 
favors the east side of the town, which means that future sewers 
traveling in that direction would not have to be as deep as the present 
Seweregsystem. | [his 2s obviously a choice best left to, future 
consideration, but ES2 recommends the addition of this option to the 
next master plan. i ‘ 
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APPENDICES 


A. EL CENTRO WASTEWATER CHARACTERISTICS 


B. PRESENT AND PROPOSED WWTP CONFIGURATIONS 
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C. COMPUTER EVALUATION OF THE WWTP. 
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APPENDIX A 


EL CENTRO WASTEWATER CHARACTERISTICS 


AN ENGINEERING-SCIENCE COMPANY 
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EL CENTRO WASTEWATER CHARACTERISTICS 


BOD REMOVAL CHARACTERISTICS 
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APPENDIX B 


PRESENT AND PROPOSED WWTP CONFIGURATIONS 


AN ENGINEERING-SCIENCE COMPANY 
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EL CENTRO WASTEWATER TREATMENT PLANT 
CONFIGURATION FOR YEAR 1987 
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EL CENTRO WASTEWATER TREATMENT PLANT 
CONFIGURATION FOR YEAR 1995 
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APPENDIX D 


COMPUTER EVALUATION OF THE CITY SEWER SYSTEM 


AN ENGINEERING-SCIENCE COMPANY 
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ES. ES ENVIRONMENTAL SERVICES, INC. 


Computer Analysis Results 


APPENDIX D 


Tables 2 through 5 indicate the projected wastewater flows through the 


City sewer system from 1990 until 2020. 


Results of both options one 


and two are included to show the difference between the projected flows 


along Imperial Ave. 


Table 2. Projected 
including 
Table 3. Projected 
including 
Table 4. Projected 
decreased 
Table 5. Projected 


The included tables are: 


flows for 1990 with the existing system 
peak dry weather flow. 

flows for 1995 with the existing system 
peak dry weather flow. 

flows for 1995 with option two to show the 
load placed on the Imperial Ave. line. 
flows for 2020 with option one showing the 


expected maximum load the City can expect on its 
existing sewer system without any changes. 


Legend of Column Labels for Tables 2 through 5. 


U.S. NODE 


5S. NODE 
S. 


Ds 
U. INV FT 


DoS ENV ED 


LENGTH FT 


SIZE CHANGE INZ 
TOTAL FLOW CFS 


TOTAL FLOW GPD 

OLD CAPACITY CFS 
OLD CAPACITY KGD 
NEW CAPACITY KGD 


VELOCUINS FES 
POP 


UP STREAM NODE 
(NODE = POINT OF INFLUENT FROM PRIOR AREAS) 


= DOWN STREAM NODE 


UP STREAM PIPE INVERT ELEVATION IN FEET 
DOWN STREAM PIPE INVERT 

LENGTH OF PIPE BETWEEN NODES 

CHANGE IN PIPE ELEVATION BETWEEN NODES 
DIAMETER OF PIPE IN INCHES 

SUGGESTED INCREASED CAPACITY OF PIPE IN 
PERCENTAGE OF TOTAL CAPACITY. 


CUBIC FEET PER SECOND OF EXPECTED MAXIMUM 
FLOW 


= GALLONS PER DAY OF EXPECTED MAXIMUM FLOW 
= CUBIC FEET PER SECOND OF PRESENT CAPACITY 


toll 


GALLONS PER DAY(x 1000) OF PRESENT CAPACITY 
GALLONS PER DAY(x 1000) OF PIPE WITH 
SUGGESTED ADDED CAPACITY 


= VELOCITY IN FEET PER SECOND OF EXPECTED FLOW 


= ASSUMED POPULATION OF EACH NUMBERED AREA 


Either KGD for thousand gallons a day or MGD for a million gallons a 
day are used for convenience of column space. 


Note: 


Areas 9, 10, 11, and 12 flow into recently upgraded lines 
which were difficult to model due to the parallel 


construction. 


With adequate maintenance, collection capacity 


in these areas should be adequate through the year 2020. 
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EL CENTRO EXISTING SYSTEM, WITH PEAK DRY WEATHER VALUES projected to 1990 
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EL CENTRO EXISTING SYSTEM, WITH PEAK DRY WEATHER VALUES projected to 1995 
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EL CENTRO PIPE FLOWS DIVERTED SYSTEM 1995 FORCAST 
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EL CENTRO EXISTING SYSTEM, WITH PEAK DRY WEATHER VALUES 


TABLE 5 


Wisbiar CPR, U.S. DS. LENGTH SLOPE DIA. NEW TOTAL TOTAL OLD 


NODE NODE INV INV FT IN SIZE FLOW FLOW CAPAC. 
FT FT Sa A) a 
1 -A  { -B 56.47) 54.47 500 0.0040 8 157) BOsoor. Jo, w0.b4 
Leche geo Bodied Oke O0sL2 300 0.0071 12 Pete eee os 
5B Ss =BAT SIT 347501 375 0.0020 12 LOPE OF MgO lcd 
ft =A Lb -B 45584 45.007 325. 0,002 RU VALTER RY 
==-B0TO. I2--2 
10 -A 10 -B 41.86 41.71 175 0,0009 15 LES TERRE Sieh 
room CURES Wt 
4-R 4 -B 47,15 46.30 300 0.0028 1Z Ueat weal? iad 
SA So SB a0. o7 939,83 375 0.0022 15 be20 81S Beso 
6 -A ~6 -B 36.41 37.80 406 0.0015 15 LAG dar | ze! 
8-A 8 -B 35.26 34.78 350 0.0014 18 LaOionbeet i: | Msae 
=a-B0lOge== 


7-AR 7 -B 43.51 42.56 400 0.0024 Ge 40) SLt2 ies 8749 
9-A 9 -B 39.97 39.75 350 0.0006 LOGM Cr reece oma ded | 
Levan gi? -B si 28 oad © me su0r OLC025 0 22 do Apel o04be 7,20 


LoSSAP Se Boshi nsy el AOU. 002)  makG ep, 0593, BOd me O55 


14-A 14 -B 39.67 39.15 300 0.0017 8 0.39 252 0.42 
---G0T0 15--- 

S-A 15 -B 34.34 33.52 500 0.0016 27 7.70 4,977 10.53 

16 -A 16 -B 31.42 30.56 450 6.0019 27 7.80 5,041 11.37 
---80T0 19--- 

29--A 29 -B 55.00 54.12 350 0.0025 28 0.44 2840.5 


30 -A 30 -B 52.43 51.94 450 0.0013 12 10 1.25 808 1.08 
---B0T0 26--- 

28 -A 28-B 57.15 56.79 300 0.0012 12 (ete he Tee 
---G0T0 2b--- 

26 -A 26 -H 50.32 49.82 200 0.0025 12 10 1.89 1,222 1.50 
---60T0 23--- 

25 -A 25 -B 50.19 49.82 200 0.0018 10 15 1.03 666 0.79 
---60T0 23--- 

23 -A 23 -B 44.77 43.47 700 0.0019 15 20 3.54 2,288 2.34 
---G0T0 22--- 

24 -A 24 -B 4G.67 48.32 400 0.0009 10 10 0.64 414 0.54 

31-8 31 -B 48.06 47.47 350 0.0017 10 251.24 «B01 0.78 
---6010 22--- 

22 -A 22 -B 40.00 38.09 800 0.0024 15 40 5,963,852 2.65 
---G0T0 19--- 


20 -A 20 -B 43.09 42.46 350 0.0018 8 15 0.60 388 0.43 
---G0T0 19--- 


17 =A s1P 8 30,25 29.02 SA00 90.0010 27 P55 13,62 6,803 8.92 
--~G0T0 PLANT--- 

21h 27 -B 50,0505, 25 375 0.0016. | 27 1.24. B01 10.40 
~--60T0 PLANT--~ 


OLD 


CAPAC. 


GPD 


b B06 
7,349 


330 
693 


672 


969 


» 40 


NEW VELOCITY 
CAP FPS 
6PD 
bot 2.6/7 
Seuil 
; 2.40 
hod Heals 
Leva 
Pass 
2.38 
eS 
De2s 
782 Roget 
2,927 1.86 
3,306 3.76 
640 2.43 
1,60 
Boal 
3.55 
is 
905 ORs 
1.54 
1,247 Ae Ue 
743 2.10 
2,496 2.85 
452 1.40 
885 pine 
4,201 SRY) 
401 1.80 
Fans 3.20 
2.00 
TOTAL POP = 
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